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x which are sufficiently near to the origin ; (6) it shall be represented asymptotically by the given series within the sector, whether inclusive or exclusive of the boundary will remain to be determined ; (c) the asymptotic representation shall not be valid if the angle of the sector is enlarged. So far as I am aware, the exist-ence of a function or of functions which meet these requirements has never been demonstrated, though it seems likely that they in general exist. It is, however, very possible that the sector must be restricted in position as well as in magnitude. It may be found necessary to require that the interior of the sector shall not include certain arguments of x; for example, in the case of the series 2/n \xm* the argument 0, for which the terms have all the same sign, f If this be true, the sector will very probably have two such arguments for its boundaries. When there is a function which satisfies the conditions im-posed, it can not be unique. For clearly e~~l/x, e~1/x , e~~l/x , - - •, within certain sectors of angle TT, 2?r, STT, - • -, have an asymptotic series in which each coefficient is 0. If, then, any function has been obtained satisfying the conditions stated, one or more of these exponentials, after multiplication by suitable constants, may be added to the function without destroying its properties. Hence if a divergent series is to represent a function uniquely, supple-mentary conditions must be imposed. The nature of these condi-tions has not yet been ascertained. J
In closing the general discussion a simple extension of the notion of asymptotic convergence should be mentioned which is necessary for the applications to follow. F(x) is said to be repre-seated asymptotically by
* This series is discussed in the next lecture.
t Borel (loc. cit.} p. 36) in his exposition of Poincare*'s theory seems to make the definite statement that there are arguments for which no corresponding func-tion exists, but I am unable to find any proof of the statement.
J In this connection see pp. 89-92 of Borel's article, Ann. de VEc. Nor., ser. 3, vol. 16 (1899).x and t, Bf/dt being a convergent series. Poincare*'s definition is however still applicable.
